SUMMARY The effects ofmetoclopramide on gastric emptying and gastric secretion have been assessed in man using the double sampling test meal. Metoclopramide increases the rate of emptying of the stomach. The magnitude of the effect is directly related to the initial emptying time. Metoclopramide has no effect on the acid response to a water test meal.
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In 1964 Justin-Besancon and Laville described the pharmacological action of metoclopramide (2 methoxy, 5-chloroprocainamide). In animals it inhibits vomiting induced centrally by apomorphine and accelerates emptying of the stomach (JustinBesancon, Laville, and Thominet, 1964; Jacoby and Brodie, 1967) , although it does not appear to have a direct action on smooth muscle. In man, the use of metoclopramide promotes gastric emptying as assessed by barium meal and accelerates the rate of transit through the small intestine (Margieson, Sorby, and Williams, 1966; James and Hume, 1968 ). In addition a double blind clinical trial has shown metoclopramide to be better than a placebo in preventing postoperative nausea and vomiting (Handley, 1967) .
As yet, however, no quantitative assessment of its effect on gastric emptying in man has been presented.
In this study we demonstrate the value of metoclopramide in increasing the rate of gastric emptying as assessed by the double-sampling test meal. The effect of metoclopramide on gastric secretion has also been assessed.
METHODS
The rate of emptying of the stomach and the acid secretory response were estimated using a water test meal. Using phenol red as a marker and a double sampling technique the rate of gastric emptying can be accurately estimated. The emptying time, defined as the time taken for the gastric contents to be reduced to 10 ml after a test meal of 750 ml (Hunt and Spurrell, 1951) , was calculated in each case. Full details of the method have been described (George, 1968a) . By estimating the concentration of Cl-and H+ in the fluid sampled from the stomach, the acid secreted in response to the test meal can also be assessed (Hunt, 1951 of acid secretion were examined. The total amount of acid secreted in the first 30 minutes after the test meal was measured in each case, and also the concentration contact-time index. This is an expression of the concentration of acid in the gastric contents and the time during which it remains in the stomach, and reflects the time of exposure of the gastric mucosa to acid (George, 1968b) .
PATIENTS
Gastric emptying was assessed in 19 patients who were being investigated on account of digestive symptoms.
These comprised 10 patients with duodenal ulcer, six with gastric ulcer, and three with dyspepsia but no demonstrable radiological abnormality. In addition one normal subject was tested twice.
Each patient had gastric emptying and secretion estimated on two occasions on different days. The patient was given an injection before each test meal. On one occasion 10 mg metoclopramide was given by slow intravenous injection and on the other intravenous saline was used. The order of the injections was randomized and the tests were performed and results analysed without knowledge of the nature of the injection given. Table I presents the time of emptying in each subject after the injection of placebo and metoclopramide respectively. The emptying time decreased in 19 of the 21 studies although in 11 instances where emptying was in the normal range of between 50 and 90 min (George, 1968a ) the change was slight.
RESULTS
In Fig. 1 , the decrease in emptying time produced by metoclopramide has been plotted against the emptying time measured after injection of saline. The high correlation (r = + 0.95, p < 0-001) indicates that the effect of metoclopramide is related to the initial rate of emptying, and has the greatest effect in patients with a delayed rate of gastric evacuation. Ten of the 21 studies were done on persons who were suffering from nausea in the period in which the study was done. All had delayed emptying and in all there was an increased rate after metoclopramide. The beneficial effect on emptying did not appear to be related to the nature of the gastric lesion.
Metoclopramide did not affect the amount of acid secreted in response to a test meal (Table II) . The exposure of the gastric mucosa to acid, however, is reduced by metoclopramide, as indicated by the reduced concentration contact-time index (Fig. 2) . This decrease can be explained by the increase in the rate of emptying. Metoclopramide produces a significant increase in the rate of evacuation of water from the stomach. This effect, however, is much more marked in patients who have a delayed rate of emptying. In the 10 subjects who had a normal rate of emptying the effect of the drug was very slight and in two subjects the calculated emptying time was slightly longer with metoclopramide than it was with the placebo. In the 10 subjects who had a delayed rate of emptying, metoclopramide produced a very significant increase in the rate of emptying. Its effect is related to the initial emptying time and does not appear to be related to the clinical diagnosis. It is not possible from these studies to say if the change was secondary to the relief of nausea or due to some more direct action in the gastrointestinal muscle. Metoclopramide did not have any direct effect on thesecretion of acid by the parietal cells. It does, however, appear to have a significant indirect effect on the time during which the gastric mucosa is exposed to acid. The concentration contact-time index was found to be considerably reduced by metoclopramide, an effect which could be explained by the increased rate of gastric evacuation.
Chronic gastric ulcer has been attributed to gastric stasis (Dragstedt, 1956; Johnson, 1957; Burge, 1965) and in many patients with gastric ulcer the gastric mucosa is exposed to the action of acid for a longer period than normal (George, 1968b) .
By reducing the contact time metoclopramide may help patients with chronic gastric ulcer.
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